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Disc table for disc recording/reproducing - apparatus and method for producing same.

The disc table includes a fitting member (4)
fitted from its distal end into a circular center
aperture (102) of the recording disc (101), a
table section (2) which is integrated to the
fitting member at a proximal side of the fitting
member and on which a rim portion around the
center aperture of the disc is set, a thrusting
and supporting device (9) for thrusting and
supporting the recording disc with respect to
the table section, and a centering device (11)
provided at a proximal side of the fitting mem-
ber and adapted for thrusting the rim portion
around the center aperture of the recording
disc for aligning the center of rotation of the
recording disc with the center of rotation of the
fitting member. The fitting member is gradually
tapered towards its distal end where the fitting
member is provided with a guide slidingly con-
tacted with the inner rim of the center aperture
of the recording disc for guiding the recording
disc towards the center of rotation of the fitting
member. The recording disc may be positively
centered to enable stable rotation of the record-
ing disc while realizing a simplified thin type
construction.
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BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to a disc table employed in
a disc recording/reproducing apparatus employing as
a recording medium a recording disc, such as an opt-
ical disc or a magneto-optical disc, on which informa-
tion signals are to be recorded or prerecorded. More
particularly, it relates to such disc table having a cen-
tering member enabling the recording medium to be
loaded with centering with respect to the disc table.
The present invention also relates to a method for pro-
ducing such disc table.

2. Description of the Related Art

Recently, a recording disc, such as an optical disc
or a magneto-optical disc, as a recording medium for
recording information signals, and a recording/repro-
ducing apparatus employing such recording disc as a
recording medium, have been proposed.

In the above-described recording/reproducing
apparatus,when recording information signals on the
recording disc or reproducing information signals re-
corded on the recording disc, the recording disc is ro-
tated with a pickup unit as recording and/or reproduc-
ing means for the information signals facing a signal
recording surface of the recording disc. To this end,
there is provided in the disc recording/reproducing
apparatus a disc rotating and driving mechanism hav-
ing a disc table on which the recording disc is loaded
and which is adapted to be rotated in unison with the
disc. As such disc table employed in the disc rotating
and driving mechanism, there is known a disc table
disclosed in, for example, US Pat. No. 4,068,851 to
Yamamura and US Pat. No.4,340,955 to Elliott et al.

The disc table constituting the above-described
disc rotating and driving mechanism comprises a ta-
ble section integrated to a driving shaft of a rotating
driving motor which is to be a rotating and driving
means, and a fitting member mounted at the middle
of the table section and which is engaged by a center
aperture of the recording disc set on the table section.

The disc table includes a thrusting and support-
ing mechanism for thrusting and supporting the re-
cording disc set on the table section onto the table
section. The thrusting and supporting mechanism
comprises a chucking plate mounted facing the table
section and adapted for clamping the rim of the center
aperture of the recording disc set on the table section
in cooperation with the table section.

Thefitting member is substantially frusto-conical,
being tapered towards its distal end.

The fitting member is supported for movement
along the axis of the driving shaft, while being resil-
iently biased by a biasing member, such as a spring,
towards its distal end.
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With the above-described disc table, in which the
outer periphery of the fitting member is tapered and
is biased towards its distal end, when the recording
discis set on the table section, with the rim of the cen-
ter aperture thereof in sliding contact with the outer
periphery of the fitting member, the rim of the center
aperture is thrust by the outer periphery of the fitting
member to effect centering of the recording disc with
respect to the driving shaft.

When the driving motor is driven for rotating the
driving shaft, the recording disc is rotated in unison
with the disc table.

Meanwhile, the above-described disc table in
which the fitting member for centering the recording
disc with respect to the disc table is supported for
movement relative to the table section is complex in
construction and difficult to assemble or manufac-
ture. Besides, with this disc table, since it is neces-
sary to provide the spring between the fitting member
and the table section, it is difficult to achieve reduc-
tion in thickness of the table section along the height-
wise direction.

Consequently, a disc table is proposed in which
the fitting member is fixedly provided with respect to
the table section to achieve simplified construction
and reduction in thickness of the apparatus. How-
ever, it is necessary with this disc table to design the
fitting member so as to be smaller in size with respect
to the center aperture in order to take account of the
dimensional error of the outer diameter of the fitting
member and the dimensional error of the inside diam-
eter of the center aperture. Consequently, with such
disc table, a minor clearance tends to be produced be-
tween the outer periphery of the fitting member and
annual inner rim of the center aperture in a state when
the recording disc is set on the table section.

If such clearance is produced between the fitting
member and the center aperture, not only the center-
ing of the recording disc with respect to the driving
shaft cannot be achieved, but also the recording disc
tends to be shifted relative to the table section when
vibrations or shock is propagated from outside.

Besides, with the above-described recording/re-
producing apparatus, if the offset of the recording
disc with respect to the driving shaft of the disc rotat-
ing and driving mechanism is increased, the light
beam from the pickup unit for writing and/or reading
information signals on or from the recording disc can-
not follow the recording track of the recording disc to
render it impossible to record and/or reproduce the in-
formation signals. Besides, with such disc record-
ing/reproducing apparatus, if the recording disc is
shifted with respect to the table section in the course
of recording and/or reproduction of the information
signals, the light beam undergoes track jump to inter-
rupt recording/reproduction of the information signals
with respect to the recording disc.
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OBJECTS AND SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a disc table whereby a recording disc may be loaded
on the disc table with high centering accuracy with re-
spect to the center of rotation of a disc rotating and
driving mechanism adapted for rotationally driving the
recording disc.

Itis another object of the present invention to pro-
vide a disc table whereby the effects of extraneous vi-
brations or shock on the loaded recording disc may be
inhibited to realize stable rotation of the recording
disc.

It is a further object of the present invention to
provide a disc table which is simplified in construction
and reduced in thickness in the heightwise direction
to contribute to reduction in thickness of the record-
ing/reproducing apparatus.

It is yet another object of the present invention to
provide a method for producing a disc table whereby
the disc table capable of achieving the above objects
may be produced easily.

The present invention provides a disc table em-
ployed in a disc recording/reproducing apparatus em-
ploying a recording disc, such as an optical disc or a
magneto-optical disc, on which information signals
are pre-recorded or are to be recorded, as a recording
medium. The disc table includes a fitting member fit-
ted from its distal end into a circular center aperture
of the recording disc, a table section which is integrat-
ed to the fitting member at a proximal side of the fit-
ting member and on which a rim around the center
aperture of the disc is set, a thrusting supporting unit
for thrusting and supporting the recording disc with
respect to the table section, and a centering unit pro-
vided at a proximal side of the fitting member and
adapted for thrusting the rim around the center aper-
ture of the recording disc for coinciding the center of
rotation of the recording disc with the center of rota-
tion of the fitting member. The fitting member is grad-
ually tapered towards its distal end where the fitting
member is provided with a guide slidingly contacted
with the inner rim of the center aperture of the record-
ing disc for guiding the recording disc towards the
center of rotation of the fitting member. The recording
disc may be positively centered to enable stable rota-
tion of the recording disc while realizing a simplified
thin type construction.

As means for thrusting and supporting the re-
cording disc placed on the table section with respect
to the table section, a magnet for attracting a magnet-
ic metal plate mounted at the center of the recording
disc is employed.

The proximal side of the fitting member fitted in
the center aperture of the recording disc is formed as
a columnar section having an outside diameter corre-
sponding to the diameter of the center aperture of the
recording disc.
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The centering members are formed as plural
spring plates mounted on the fitting member for being
projected out of or receded inwardly of the outer per-
ipheral surface of the proximal end of the fitting mem-
ber.

The plural spring plates of the centering members
are arranged on the fitting member in a state in which
the spring plates are resiliently biased towards the
center of the fitting member and which is controlled by
resetting controlling means provided at the mid part
of the table section.

The centering members are constituted by spring
plates formed of a metallic material.

When the centering members are formed as
spring plates of metallic material, both lateral sides of
the portions of the centering members abutted
against the inner rim of the center inn of the recording
disc are bent substantially arcuately towards the cen-
ter of the fitting member.

The present invention also provides a method for
producing a disc table comprising positioning a fitting
member by fitting a reference shaft of a positioning jig
in a center aperture of said fitting member, placing
centering means having plural centering members in
the form of spring plates thrusting the inner rim of the
center inn of the recording disc so that the centering
members are positioned at the peripheral side of the
fitting member, abutting each of the centering mem-
bers with a substantially equal thrusting force on an
abutment inner wall section of a positioning hole
formed in a positioning jig with said reference shaft as
a center for positioning said centering means with re-
spect to said fitting member, and immobilizing and at-
taching said centering means in position with respect
to said fitting member.

With the above-described disc table, the fitting
member having a gradually tapered distal end and
provided with a disc-capturing guide section at the
distal end is intruded from the tapered distal end first
into the circular center aperture of the recording disc
and moved towards the proximal end of the fitting
member so as to be guided towards the center region
by the disc-capturing guide section. The disc is thrust
and supported by thrusting supporting means with
respect to the table section provided at the proximal
end of the fitting member and has the inner rim of the
center aperture thereof thrust by the centering
means provided at the proximal end of the fitting
member for effecting centering with respect to the
disc table.

When a magnet attracting a metallic plate fitted at
the center of the recording disc is employed as the
thrusting supporting means for the recording disc,
the recording disc is held only at one of its sides.

When the proximal side of the fitting member is
designed as a columnar section, the recording disc
when placed on the table section has its center aper-
ture in intimate abutment contact with the proximal
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side of the fitting member to inhibit movement of the
recording disc with respect to the table section.

When the centering means is constituted by cen-
tering members in the form of plural spring plates, ar-
ranged for being protruded from or receded inwardly
of the outer periphery of the fitting member, the cen-
tering members may be integrated with the fitting
member to simplify the construction of the disc table.

When the centering members in the form of
spring plates are provided in the fitting member in a
state in which they are resiliently biased towards the
center of the fitting member and which is controlled by
a controlling section provided at the center of the ta-
ble section a sufficient thrusting force is applied to
the recording disc by the centering members even al-
though the centering members are of a lower spring
constant. Besides, the fluctuations in the thrusting
force applied to the recording disc as a result of errors
in the spring constant may also be diminished.

When the centering members of the disc table
are formed as spring plates of a metallic material, the
centering members exhibit superior durability even
under hostile environment such as elevated temper-
atures, while satisfactory characteristics with only
small error rate may be achieved even although the
spring constant of the centering members is in-
creased.

When both lateral sides of the portions of the
centering members formed as spring plates of a met-
allic material abutted against the inner rim of the cen-
ter aperture of the recording disc are bent substantial-
ly arcuately towards the center of the fitting member,
the recording disc is not injured by the centering
members during disc loading and unloading and may
be smoothly loaded or unloaded on the disc table.

The method for producing the disc table accord-
ing to the present invention comprises positioning a
fitting member to be intruded from its distal end first
into the circular center opening of the recording disc
by fitting a reference shaft of a positioning jig in a cen-
ter aperture of the fitting member, placing the center-
ing means so that its centering members in the form
of plural spring plates thrusting the inner rim of the
center aperture of the recording disc are positioned at
the peripheral side of the fitting member, abutting
each of the centering members with a substantially
equal thrusting force on an abutment inner wall sec-
tion of a positioning hole formed in the positioning jig
coaxially with the reference shaft for positioning the
centering means with respect to the fitting member,
and immobilizing and attaching the centering means
in position with respect to the fitting member, so that
the centering means may be mounted at a position
such that the inner rim of the center aperture of the
recording disc may be uniformly thrust by the respec-
tive centering members.

Other objects and advantages of the present in-
vention will become clear from the following descrip-
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tion of the preferred embodiments and the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a plan view showing an arrangement of
a disc table according to the present invention.

Fig.2 is a longitudinal sectional view showing the
arrangement of the disc table shown in Fig.1.

Fig.3 is an exploded perspective view showing
the arrangement of the disc table shown in Fig.1.

Fig.4 is an enlarged longitudinal cross-sectional
view showing essential portions of the disc table
shown in Fig.1.

Fig.5 is an enlarged longitudinal sectional view
showing the state in which the loading of the record-
ing disc on the disc table is started.

Fig.6 is an enlarged longitudinal sectional view
showing the state in which the recording disc is being
loaded on the disc table.

Fig.7 is an enlarged longitudinal sectional view
showing the state in which the loading of the record-
ing disc on the disc table is completed.

Fig.8 is a plan view showing an embodiment of
the disc table of the present invention in which the fit-
ting member is integrated to the centering member.

Fig.9 is a longitudinal cross-sectional view show-
ing the arrangement of the disc table shown in Fig.8.

Fig.10 is an exploded perspective view showing
an embodiment of the disc table according to the
present invention in which plural clamping members
make up thrusting supporting means.

Fig.11 is a longitudinal cross-sectional view
showing arrangements of the disc table shown in
Fig.10 and the disc table loaded thereon.

Fig.12 is a longitudinal cross-sectional view
showing the state in which the loading of a disc car-
tridge on the disc table shown in Fig.10 is started.

Fig.13 is a longitudinal cross-sectional view
showing the state in which the disc cartridge is being
loaded on the disc table shown in Fig.10, with the
clamping members being in a neutral position.

Fig.14 is a longitudinal cross-sectional view
showing the state in which the disc cartridge is being
loaded on the disc table shown in Fig.10, with the
clamping members being biased downwards.

Fig.15 is a longitudinal cross-sectional view
showing the state in which the loading of a disc car-
tridge on the disc table shown in Fig.10 is completed.

Fig.16 is a longitudinal cross-sectional view of a
modification of the essential parts of the disc table
showing the state in which the loading of a disc car-
tridge on the disc table is started.

Fig.17 is a longitudinal cross-sectional view
showing the state in which the loading of a disc car-
tridge on the disc table shown in Fig.16 is completed.

Fig.18 is alongitudinal cross-sectional view of an-
other modification of the essential parts of the disc ta-
ble showing the state in which the loading of the disc
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cartridge on the disc table is started.

Fig.19 is a longitudinal cross-sectional view
showing the state in which the loading of the disc car-
tridge on the disc table shown in Fig.18 is completed.

Fig.20 is a plan view showing an embodiment in
which a disc table according to the present invention
is constituted using a centering member consisting in
a spring plate formed of a metallic material.

Fig.21 is a longitudinal cross-sectional view
showing a construction of the disc table shown in
Fig.20.

Fig.22 is an exploded perspective view showing
the construction of the disc table shown in Fig.20.

Fig.23 is a perspective view illustrating the meth-
od for producing the disc table according to the pres-
ent invention showing the process for producing the
disc table shown in Fig.20.

Fig.24 is an enlarged longitudinal sectional view
showing the recording disc being loaded on the disc
table shown in Fig.20.

Fig.25 is an enlarged longitudinal sectional view
showing the state in which the loading of the record-
ing disc on the disc table shown in Fig.20 is complet-
ed.

Fig.26 is an enlarged longitudinal sectional view
showing another modification of a disc table accord-
ing to the present invention in which the disc member
is constituted using a centering member of a spring
plate formed of a metallic material.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings, illustrative embodi-
ments of the present invention will be explained in de-
tail.

Referring to Figs.1 to 3, showing a first embodi-
ment of the disc table of the present invention, the
disc table has a table section 2 fitted on a driving shaft
1 of a spindle motor 5 of a disc recording/reproducing
apparatus in which the disc table is fitted. The table
section 2 is formed substantially as a disc from syn-
thetic resin or the like material and has an engaging
aperture which is a center aperture engaged by the
driving shaft 1. An outer peripheral region of an upper
surface of the table section 2 is a disc setting surface
3 on which the recording disc 101 as a recording me-
dium is set.

On the lower surface of the table section 2, there
is formed a cylindrical supporting section 7, centered
about the engaging aperture 8. The function of the
supporting section 7 is to increase the length of the
engaging aperture 8 so as to be larger than the thick-
ness of the table section 2 for assuring more positive
support of the table section 2 by the driving shaft 1.

The recording disc 101 loaded on the disc table
comprises a disc-shaped disc substrate 101a formed
of a light-transmitting transparent synthetic resin and
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a signal recording layer formed on one of the major
surfaces of the disc substrate 101a, as shown in
Figs.3 and 4. The disc substrate 101a has a circular
center aperture 102. This circular aperture serves as
a reference for the loading position of the disc on the
disc table provided within the disc recording/repro-
ducing apparatus.

On the opposite major surface of the disc sub-
strate 101a is formed an annular rib surrounding the
center aperture 102. On the major surface of the disc
substrate carrying the signal recording surface is
formed an annular recess 103 surrounding the center
aperture 102 in register with the annular rib, as shown
in Fig.3. A substantially disc-shaped magnetic plate
104, formed of a magnetic material, such as metal, is
set within the recess 103. The magnetic plate 104 is
retained by the disc substrate 101a by means of an
adhesive or supporting lugs formed by thermally de-
forming part of the disc substrate 101a formed e.g. of
synthetic resin.

The signal recording layer, deposited on the first-
ly-mentioned major surface of the disc substrate
101a, is formed of a metallic material for providing a
perpendicular recording magnetic film and a reflec-
tive layer for reflecting the light beam, and is used for
recording desired information signals.

The spindle motor 5 is mounted on the lower sur-
face of a chassis 6 of the disc recording/reproducing
apparatus, and has its driving shaft 1 extended above
the chassis 6 via a through-hole in the chassis 6, as
shown in Fig.2. Above the chassis 6, an optical pickup
device and a magnetic head device, not shown, for re-
cording and/or reproducing information signals with
respect to the signal recording layer of the magneto-
optical disc 101 placed on the disc setting surface 3,
are provided for movement towards and away from
the spindle motor 5, that is in a direction spanning the
inner and outer peripheries of the recording disc 101.

Afitting member 4 is provided at the center of the
upper surface of the table section 2. The fitting mem-
ber 4 is substantially conically-shaped and integrated
to the table section 2. The fitting member 4 is of an
outside diameter large enough to be fitted in the cen-
ter aperture 102 of the recording disc 101. The fitting
member 4 has its upper end, that is the distal end, as
a disc-capturing tapered guide section 4a which is ta-
pered towards its end surface, as shown in Fig.4. The
outer peripheral surface of the disc-capturing guide
section 4a is curved smoothly so as to be merged
with the end face of the fitting member 4. The fitting
member 4 also has its distal side, that is its side prox-
imate to the disc setting surface 3, as a columnar sec-
tion 4b which is of an outside diameter substantially
equal to the inside diameter of the center aperture
102 of the recording disc 102.

The outer periphery of the fitting member 4 is
formed with a groove 25 engaged by a centering ring
11 constituting centering means, as shown in Fig.3.
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The groove 25 has a depth extended from the distal
end to a mid part of the fitting member 4 and is in the
form of a annulus or toroid coaxial with the fitting
member 4. The fitting member 4 has an outer periph-
eral upright wall delimiting the groove 25. The periph-
eral wall has plural cut-outs 10 in communication with
the groove 25. These cut-outs 10 are extended radi-
ally from the groove 25 towards the outer surface of
the fitting member 4. These cut-outs 10 are provided
at equiangular intervals about an axis of the fitting
member 4 as a center.

The centering ring 11, fitted into the groove 25 of
the fitting member 4, is also formed as a toroid or an-
nulus from metal or synthetic resin exhibiting flexibil-
ity and elasticity. The centering ring 11 is formed in-
tegrally with plural outwardly directed centering seg-
ments 12 for centering the recording disc loaded on
the disc table. These centering segments 12 are ton-
gue-shaped concentric radially extending lugs at
equiangular intervals so as to be in register with the
cut-outs 10. These centering segments 12 are in the
form of spring plates so as to be deformed resiliently.

When the centering ring 11 is fitted in the groove
25, the centering segments 12 are positioned in such
a manner that the proximal ends thereof are in prox-
imity to the end face of the fitting member 4 and the
distal ends thereof are directed with tilt to the disc set-
ting surface 3 and partially projected outwardly of the
cut-outs 10, that is towards the outer periphery of the
fitting member 4. The distal end parts of the centering
segments 12 are extended on the periphery of the
columnar section 4b in the direction of the disc setting
surface 3. That is, the centering segments 12 are ex-
tended outwardly of the fitting member 4 at the prox-
imal side of the fitting member 4. The distal end parts
of these centering segments 12 may be intruded into
and protruded out of the cut-outs 10 by the elastic de-
formation of the proximal pars of the centering seg-
ments 12.

Meanwhile, a toroidal-shaped groove 14 envelop-
ing the end parts of the centering segments 12 is
formed on the upper surface of the table section 2 in
order to allow for elastic deformation of the centering
segments 12.

The end face of the fitting member 4 is formed
with a magnet mounting recess 13 which is a circular
recess concentric with the fitting member 4. Amagnet
9 for thrusting and supporting the recording disc 101
with respect to the table section 2 is fitted in the
mounting recess 13. The magnet 9, in the form of a
circular button, is adapted for magnetically attracting
a magnetic plate 104 which is mounted at a mid part
of the recording disc 101 for closing the center aper-
ture 102.

For loading the recording disc 101 on the above-
described disc table according to the present inven-
tion, the recording disc 101 is fitted by its center aper-
ture 102 over the fitting member 4, as shown in Fig.4.
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Since the end face section of the fitting member 4 is
smoothly merged with its disc capturing taper section
4a, the recording disc 101 is guided towards the mid
part of the fitting member 4 so as to be moved to-
wards the distal end of the fitting member 4, with the
inner rim of the center aperture 102 being in sliding
contact with the outer surface of the disc capturing ta-
per section 4a, under magnetic attraction exerted by
the magnet 9 on the magnetic plate 104, even al-
though the disc 101 is offset with respect to the fitting
member 4.

When the recording disc 101 is moved towards
the proximal side of the fitting member 4, the inner rim
of the center aperture 102 is caused to bear on the
centering segments 12, as shown in Figs.5 and 6. The
disc 101 is moved towards the proximal side of the fit-
ting member 4, with its inner rim abutting on and elast-
ically deforming the centering segments 12 for intrud-
ing the segments 12 into the cut-outs 10. The center-
ing segments 12 thrust the inner rim of the center
aperture 102 outwards under their elasticity.

When the recording disc 101 is fitted on the col-
umnar section 4b of the fitting member 4 by its center
aperture 102 and the neighboring portion to the aper-
ture 102 of the disc is set on the disc setting surface
3, the disc 101 is centered by the inner rim of its cen-
ter aperture 102 thrust by the centering segments 12,
with the center of the center aperture 102 being then
in register with the axis of the fitting member 4, as
shown in Fig.7.

The magnet 9 then attracts the magnetic plate
104 mounted on the recording disc 101 for pressing
the disc 101 against the disc setting surface 3.

When the recording disc 101 is loaded in this
manner in position on the table section 2, and the driv-
ing shaft 1 is run in rotation by spindle motor 5, the
recording disc 101 is rotated in unison with the table
section 5. The information signals may then be re-
corded and/or reproduced on or from the signal re-
cording layer of the recording disc 101 by the optical
head device or the magnetic head device.

Meanwhile, for satisfactory centering, it is neces-
sary for the centering segments 12 to thrust the inner
rim of the center aperture 102 towards the table sec-
tion 2 with a sufficient pressure before the recording
disc 101 is caused to bear against the disc setting
surface 3. When the inner rim of the center aperture
102 of the recording disc 101 abuts on the centering
sections 12, a disc attracting force F by which the
magnet 9 attracts the magnetic plate 104 as indicated
by arrow F in Fig.5, a reactive force N exerted by the
centering segment 12 in a normal direction shown by
arrow N in Fig.5 on the inner rim of the center aper-
ture 102, and a thrusting force f by which the inner rim
of the center aperture 102 thrusts the centering seg-
ment 12, as indicated by arrow f in Fig.5, are gener-
ated for each of the centering segments 12. Assuming
that the centering ring 11 is provided with six center-
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ing segments 12, it is necessary that the formula

f = Nsin® = (F/6) x (sinb/cosd) (1)
be satisfied. In the above formula, 6 is an angle by
which the outer lateral surface of the centering seg-
ment 12 is inclined relative to the major surface of the
recording disc 101. If the disc attracting force F is 350
gf and the angle 8 is 70°, the thrusting force f is given
by

f = (350/6) x tan70° = 160 gf (2)

and hence is 160 gf. Thatis, it suffices to set the elas-
ticity of the centering segments so that, when the
centering segment 12 is thrust by the thrusting force
exceeding 160 gf, the centering segment 12 is resil-
iently biased by an amount a by which the centering
segment 12 is protruded beyond the fitting member
4 on a horizontal plane including the disc setting sur-
face 3. It is because the centering segments 12 are
resiliently deflected by an amount equal to the
amount the segments 12 are protruded from the fit-
ting member 4 on the horizontal plane inclusive of the
disc setting surface 3 when the recording disc 101 is
set on the disc setting surface 3.

Meanwhile, the centering segments 12, exhibit-
ing the resiliency such that the segments 12 are re-
siliently protruded by an amount of protrusion from
the fitting member 4 on the horizontal plane inclusive
of the disc setting surface 3 when the segments are
thrust by the thrusting force f equal to about 160 gf,
may be formed of a synthetic resin material.

Adisc table according to a second embodiment of
the present invention is hereinafter explained.

In the second embodiment of the disc table, the
centering segments 12 may be integrated with the fit-
ting member 4, as shown in Figs.8 and 9. That is, the
fitting member 4 of the present second embodiment
is made up of the fitting member 4 integrated to the
centering ring 11 of the preceding embodiment.

A disc table according to a third embodiment of
the present invention is hereinafter explained.

In the present third embodiment of the disc table,
a plurality of clamping members 19 are provided as
thrusting and supporting means, as shown in Figs.10
to 15. The disc table of the present embodiment is de-
signed to hold the recording disc 101 housed for ro-
tation in a cartridge main body to constitute a disc car-
tridge. In distinction from the recording disc 101 of the
preceding embodiments. the recording disc 101 of
the present embodiment is not fitted with the magnet-
ic plate 104.

The disc cartridge is made up of the recording
disc 101 and a cartridge main body 104 housing the
recording disc 101 therein, as shown in Fig.11. The
cartridge main body 104 is formed as a substantially
rectangular casing for accommodating the recording
disc 101 therein. That is, the cartridge main body 104
has a substantially square shape having a side of
each of the upper and lower major surfaces extending
along the major surfaces of the recording disc 101
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slightly longer than the diameter of the recording disc
101. The recording disc 101 is accommodated for ro-
tation within the cartridge main body 104.

A substantially circular chucking aperture 108 is
formed in the lower major surface of the cartridge
main body 104. The chucking aperture 108 is a
through-hole slightly larger in diameter than the cen-
ter aperture 102 of the recording disc 101 and func-
tions to expose the center aperture 102 and its rim
portion to outside.

A recording/reproducing aperture, not shown, is
formed in each of the major surfaces of the cartridge
main body 104. Each recording/reproducing aperture
is provided for extending from the vicinity of the cen-
ter of one of the major surfaces of the cartridge main
body 104 as far as one of the sides of the major sur-
face, that is the vicinity of one of the lateral sides of
the cartridge main body 104. The function of these re-
cording/ reproducing apertures is to cause the optical
pickup device or the magnetic head of the disc re-
cording and/or reproducing apparatus to face the re-
cording disc 101 when recording and/or reading the
information signals on or from the signal recording
surface of the recording disc 101.

A pair of annular ribs 106, 107 for controlling the
movement along the thickness of the recording disc
101 within the cartridge main body 101 are formed in
the vicinity of the rim of the center aperture 102 of the
recording disc 101 at opposite positions on the inner
wall sections of the cartridge main body 104.

The disc table of the present third embodiment is
provided with a table section 2, as is the disc table of
each of the first and second embodiments, as shown
in Fig.10. The table section 2 has the outer peripheral
region of its upper surface as the above-mentioned
disc setting surface 3 and has a fitting member 4 pro-
tuberantly mounted at the mod part of its upper sur-
face. The fitting member 4 has plural centering seg-
ments 12.

With the present disc table, the fitting member 4
has plural clamping members 19, 19, 19 each having
its mid part supported for rotation. These clamping
members 19 are mounted in radially extending clamp-
ing member mounting slits 15, 15, 15 provided in the
fitting member 4. These clamping members 19 are
supported by supporting shafts 17 which are provid-
ed in the clamping member mounting slits 15 and
which are passed through shaft inserting holes 20
provided at the mid part of the clamping members 19.
The supporting shafts 17 are formed so that the axial
directions thereof extend along the tangent of a circle
having the center axis of the table section 2 as a cen-
ter. The clamping member 19 is formed as a substan-
tially T-shaped member having arms extending in two
opposite directions form the mid part provided with
the shaft inserting hole 20 and a third arm extending
in a direction substantially normal to these two arms.
One of the two arms of the clamping member 19 ex-
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tending in the two opposite directions functions as the
clamping section 23, while the third arm extending in
the direction substantially normal to the clamping
section 23 functions as a thrust section 22.

Each of the clamping sections 19 in its initial state
has the thrust section 22 protruded radially out of the
fitting member 4 so as to overlie the disc setting sur-
face 3, while having the clamping section 23 housed
within the clamping member mounting slit 15, as
shown in Fig.11. Since each of the clamping sections
19 in its initial state is housed within the clamping
member mounting slit 15, there is no fear of the
clamping member 19 being rotated or destructed by
foreign matter or the user’s finger inadvertently intro-
duced at the distal end of the fitting member 4.

Meanwhile, the clamping member mounting slits
15 are each formed for extending as far as a position
of the disc setting surface 3 faced by the thrust sec-
tions 22.

Between each clamping member 19 and the ta-
ble section 2, a torsion coil spring 18 for rotationally
biasing the clamping member 19 in a direction away
from a neutral rotational position of the clamping
member 19 is provided in association with each
clamping member 19. Each of the torsion coil springs
18 resiliently biases a retention pin 21, provided on
the other of the two arm sections extended in the two
opposite directions, that is the arm section opposite
to the clamping section 23 with the shaft inserting
opening in-between, in a direction outwardly of the ta-
ble section 2. Each of the torsion coil springs 18 has
one of its arm sections engaged with an engaging pin
21 of each of the clamping members 19, while having
the other arm section retained by a retention section
24 provided in each of the clamping member mount-
ing slits 15. The clamping members 19, 19, 19 are ro-
tationally biased at this time so that the thrust sec-
tions 22 thereof are directed to the upper end face of
the fitting member 4 in Fig.10, as indicated by arrows
D in Figs.11 and 12.

The neutral rotational position of the clamping
member 19 is the position at which it has been turned
from the above-mentioned initial state in a direction of
shifting the thrust section 22 towards the disc setting
surface 3, and at which the retention section 24, re-
tention pin 21 and the supporting shaft 17 are on a
straight line, as shown in Fig.13. In this state, each of
the torsion coil springs 18 biases the associated
clamping member 19 in a direction proceeding from
the retention pin 21 towards the supporting shaft 17,
as shown by arrow E in Fig.13. That is, the torsion coil
spring 18 rotationally biases the associated clamping
member 19 in a direction shown by arrow D in Figs.11
and 12 when the clamping member 19 is at a position
rotated in one direction from the neutral position, as
shown in Figs.11 and 12. On the other hand, when the
clamping member 19 is at a position rotated in the op-
posite direction from the neutral position, as shown in
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Figs.14 and 15, the torsion coil spring rotationally
biases the clamping member 19 in the opposite direc-
tion as indicated by arrow in Figs.14 and 15.

With the above-described disc table of the third
embodiment according to the present invention, when
the operation of setting the recording disc 101 on the
table setting surface 3 of the table section 2 is initiat-
ed, as shown by arrow C in Fig.12, the distal end of
the fitting member 4 is inserted into the center aper-
ture 102 of the recording disc 101. The recording disc
101 has its set section 105 around its center aperture
102 on its opposite major surface abutted against the
thrust section 22.

When the recording disc 101 is moved towards
the disc setting surface 3, each clamping member 19
has its thrust section 22 thrust by the set section 105
of the recording disc so that the thrust section 22 is
rotated in a direction of approaching the disc setting
surface 3 against the bias of the torsion coil sparing
18, as shown in Fig.13. Each of the clamping mem-
bers 19 is rotated in this manner to the above-
mentioned neutral rotational position.

When the recording disc 101 is moved towards
the disc setting surface 3, each clamping member 19
has its thrust section 22 thrust by the set section 105
of the recording disc 101, as shown in Fig.13, so that
the thrust section 22 is rotated against the bias of the
torsion coil spring 18 in a direction of approaching the
disc setting surface 3. In this manner, the clamping
section 19 is rotated to the above-mentioned neutral
rotational position.

When the recording disc 101 further approaches
the disc setting surface 3, the thrust section 22 of
each of the clamping members 19 is thrust by the set
section 105 of the recording disc 105, so that the
thrust section 22 is rotated beyond the neutral rota-
tional position in a direction of approaching the thrust
section 22 to the disc setting surface 3, as shown in
Fig.14. At this time, each clamping section 19 causes
the thrust section 22 to be rotated in a direction of fur-
ther approaching to the disc setting surface 3, under
the bias of the torsion coil spring 18 and under the
thrusting force exerted by the set section of the disc
on the thrust section 22, as indicated by arrow G in
Fig.14. The cartridge main body 104 is loaded in pos-
ition on a chassis 6 by being caused to bear against
he distal ends of positioning pins 202, 203 mounted
upright on the chassis 6.

Meanwhile, the table section 2 is intruded into the
inside of the cartridge main body 104 via chucking
aperture 108 provided in the cartridge main body 104.

Under the thrust exerted by the set section 105
against the thrust section 22 and the bias exerted by
the torsion coil spring 18, each clamping member 19
causes the thrust section 22 to be rotated in a direc-
tion of approaching to the disc setting surface 3. The
clamping members 19 cause the thrust sections 22 to
be moved away from the set section 105, while caus-
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ing the clamp sections 23 to bear against a recess
103 formed in the rim of the center aperture 102 in
one of the major surfaces of the recording disc 101.
The result is that the recording disc 101 is thrust and
supported on the disc setting surface 3 by the clamp-
ing member 19, as shown in Fig.15. At this time, the
recording disc 101 has its center of rotation coincided
with the axis of the disc table by the centering seg-
ments 12 of the fitting member 4 by way of performing
a centering operation.

If the spindle motor 5 rotates the driving shaft 1
at this state, the recording disc 101 is rotated in uni-
son with the table section 2. The information signals
may be recorded on or reproduced from the signal re-
cording layer by the optical pickup device or the mag-
netic head device.

For dismounting the recording disc 101 from the
table section 2, it suffices to move the recording disc
101, along with the cartridge main body 104, in an up-
ward direction away from the disc setting surface 3.
Each of the clamping members 19 has its clamping
section 23 thrust upwards by the recording disc 101
so as to be rotated beyond the above-mentioned neu-
tral rotational position so as to be returned to its initial
position.

With the present disc table, not only the record-
ing disc 101 housed within the cartridge main body
104, but also the recording disc 101 not housed within
the cartridge main body 104, may be set with correct
centering on the disc setting surface 3, as hereina-
bove described. The number of the clamping mem-
bers may be at least two or four or more in stead of
three in the above described embodiments.

A disc table of a fourth embodiment according to
the present invention is hereinafter explained.

In the present embodiment, the centering seg-
ments 12 may be mounted in a stressed state, that is
in a state of being resiliently flexed inwardly towards
the center axis of the fitting member 4, as shown in
Fig.16, instead of in a natural or stress-free state, that
is in a state free from resilient flexing. In this case, the
centering segments 12 have their distal ends intruded
into the cut-outs 10 in the inwardly resiliently flexed
or stressed state so that the distal ends are caused
to bear against the inner wall sections of the cut-outs
10. That is, with the present disc table, the inner wall
sections of the cut-outs 10 act as resetting controlling
sections for controlling the resetting of the centering
segments 12 to their natural state.

When the recording disc 101 is set on the disc
setting surface 3 of the table section 2, as shown by
arrow C in Fig.16, the centering segments 12 are
thrust and resiliently flexed by the inner rim of the
center aperture 102 of the recording disc 101, while
thrusting the inner rim of the center aperture 102, as
shown in Fig.17. At this time, each of the centering
segments 12 has its distal end resiliently biased from
the position of being caused to bear against the inner
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walll section of the cut-out 10 to the position of being
caused to bear against the inner rim of the center
aperture 102 of the recording disc 101, as shown by
arrow J in Fig.17.

Since the centering segments 12 are not biased
from their unstressed state, it is possible for these
centering segments 12 to exhibit a sufficient thrusting
force corresponding to the displacement from the un-
stressed state, which thrusting force may be exerted
on the inner rim of the center aperture 102 of the re-
cording disc 101, even although the segments 12
deemed as spring plates are of a small spring con-
stant. Consequently, the recording disc 101 may be
correctly centered by these centering segments 12.
Besides, in the initial state in which the recording disc
101 is not loaded, the centering segments 12 are con-
trolled in their positions by the inner wall sections of
the cut-outs 10 and hence positioned with great ac-
curacy.

A disc table of a fifth embodiment according to
the present invention is hereinafter explained.

By the way, the centering means in the disc table
of the present fifth embodiment is not limited to plural
centering segments in the form of plural spring plates,
as those shown in the above-described embodi-
ments, but may consist in plural centering segments
12 connected to an annular section of the centering
ring 11 via hinges 12a, and an elastic member 12b, as
shown in Fig.18.

The centering segments 12 are pawl-shaped lugs
disposed at equiangular intervals in register with the
cut-outs 10 for extending radially relative to the annu-
lar section of the centering ring 1. These centering
segments are intruded into the cut-outs 10. Similarly
to the centering segments 12 of the preceding em-
bodiments, each of the centering segments of the
present embodiment has only its distal end projected
out of the fitting member 4 at the proximal part of the
fitting member 4. Each hinge 12a is formed at the
proximal side of each centering segment 12 by locally
reducing the thickness of the centering segment 12.
The centering segments 12 may be biased in a direc-
tion of being protruded out of or being receded in-
wardly of the fitting member 4 by resilient flexure of
the hinge 12a. The elastic member 12b is formed sub-
stantially as an annulus from an elastic material, such
as butyl rubber, and is interposed between the cen-
tering segments 12 and the annular section of the
centering ring 11. That is, the elastic member 12 is fit-
ted to the outer side of the annular section of the cen-
tering ring 11 and is disposed inwardly of the center-
ing segments 12.

When the recording disc 101 is set on he disc set-
ting surface 3 of the table section 2 of the disc table,
as shown by arrow C in Fig.18, the centering seg-
ments 12 are displaced by being thrust by the inner
rim of the centering aperture 102 to thrust the elastic
member 12b, as shown by arrow K in Fig.19, with the
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inner rim of the center aperture 102 in turn being
thrust by the elastic recoiling of the elastic member
12b.

Since the displacement of the centering seg-
ments 12 at this time is not elastic displacement, the
centering segments 12 are not susceptible to creep-
ing even after repeated displacement and hence ex-
hibit excellent durability. Since the thrusting force
against the inner rim of the center aperture 102 of the
recording disc 101 is obtained by the force of elastic
recoiling of the elastic member 12b, the thrusting
force may be increased to a sufficient level by suitably
selecting the material and/or the shape of the elastic
member 12b. Consequently, the recording disc 101
may be satisfactorily centered by the centering seg-
ments 12.

Adisc table of the sixth embodiment according to
the present invention and the method for producing
the disc table according to the present invention are
hereinafter explained.

The disc table of the sixth embodiment may be
constituted using a centering ring 11 formed of a met-
allic spring plate material, as shown in Figs.20 to 22,
24 and 25.

Similarly to the disc tables of the preceding em-
bodiments, the present disc table is also provided
with a table section 2 supported by being fitted on the
outer surface of the driving shaft 1 of the spindle mo-
tor 5. The table section 2 is formed substantially as a
disc from a synthetic resin and has a center through-
hole 8 engaged by the driving shaft 1. The table sec-
tion 2 has a perimetral portion of its upper surface as
a disc setting surface 3 for setting the recording disc
101 thereon.

Referring to Fig.21, the spindle motor 5 for rota-
tionally driving the disc table is mainly made up of an
outer casing 35, a bearing 34 supported by the outer
casing 35 for rotatably supporting the driving shaft,
annular magnet 32, 32 mounted on the driving shaft
1 via a magnet supporting member 33 and a coil base
plate mounted facing the magnets 32, 32 within the
outer casing 35. The spindle motor 5 is supported by
having the outer casing 35 mounted on the lower sur-
face of the chassis 6 so that the driving shaft 1 is pro-
truded above the chassis 6 via a through-hole bored
in the chassis 6.

A fitting member 4 is projectedly formed at the
center of the upper surface of the table section 2, as
in the disc tables of the preceding embodiments. That
is, the fitting member 4 is formed with the table sec-
tion 2 in substantially a conical shape and has an out-
side diameter large enough to be engaged in the cen-
ter aperture 102 of the recording disc 101. The distal
part of the fitting member 4 is a guide section for cap-
turing the recording disc 101. The part of the fitting
member 4 lying close to the disc setting surface 3 is
a columnar section 4b having an outside diameter
substantially equal to the inside diameter of the cen-
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ter aperture 102 of the recording disc 101.

The distal end face of the fitting member 4 has a
magnet mounting recess 13 which is formed as an an-
nular groove concentric with the fitting member 4.
Within this magnet mounting recess 13 is mounted an
annular magnet 9 acting as thrusting and supporting
means. The magnet 9 is used for attracting a magnetic
plate 104 mounted at the mid part of the recording
disc 101 for closing the center aperture 102, as
shown in Figs.24 and 25. A magnetic yoke formed of
a high permeability material may be provided on the
lower surface of the magnet 9, that is between the
magnet 9 and the fitting member 4.

The fitting member 4 has plural cut-outs 10 in
communication with the magnet mounting recess 13.
These cut-outs 10 are formed outwardly of the mag-
net mounting recess 13 for extending radially from the
magnet mounting recess 13 through the proximal
side of the fitting member 4 as far as a disc-shaped
part of the table section 1. These cut-outs 10 are pro-
vided at three points at an angular interval of 120° rel-
ative to each other.

A centering ring 11, constituting centering means
for aligning the center of rotation of the recording disc
101 with the axis of the disc table, is mounted on the
lower surface of the table section 2 so that the cen-
tering segments 12, 12, 12 functioning as the center-
ing members are located within the cut-outs 10, 10,
10 of the fitting member 4. The centering ring 11 is
formed as one from a plate-shaped metallic spring
material by punching and press working. The center-
ing ring 11 comprises a substantially disc-shaped
base section 26, three upstanding supporting projec-
tions 29 provided on the perimetral portions of the
base section 26 and three centering segments 12 ex-
tending outwardly from the distal ends of these sup-
porting projections 29, as shown in Fig.22.

The base section 26 has a central through-hole
27 having a diameter sufficiently larger than the out-
side diameter of the driving shaft 1.

The supporting projections 29, 29, 29 are formed
upright around the perimeter of the base section 26
at an equiangular interval of 120° relative to one an-
other. These supporting projections 29 are formed by
bending three tongues extending outwardly from the
outer perimeter of the base section 26 by press work-
ing. These supporting projections 29 are formed with
drawn parts 30, 30, 30 extending outwards from the
base section 26. These drawn parts are formed by
drawing so that part of the spring material of the cen-
tering ring 11 is bent to form rib-shaped projections
extending from the supporting projections 29 and the
base section 26. These drawn parts 30 prevent the
supporting projections 29 from being tilted with re-
spect to the base section 26.

The proximal ends of the centering segments 12
are formed as continuation of the distal ends of the
supporting projections 29. These centering segments
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12 are positioned outwardly of the supporting projec-
tions 29, that is at a distance from the base section
26, and are inclined downwardly from the distal ends
of the supporting projections 29. The distal end of
each of the centering segments 12 is formed with a
pair of bent tabs 31 ,31. These tabs 31, 31 are formed
as tongues on the opposite lateral sides of the cen-
tering segments 12 and arcuately bent towards the
center of the base section 26. These centering seg-
ments 12 and the tabs 31, 31 of each of these seg-
ments are formed by press-working the parts extend-
ed horizontally from the supporting projections 29.

The perimetral part of the base section 26 is
formed with three equiangular cut-outs 28 for accom-
modating an adhesive which are disposed between
the supporting projections 29. These cut-outs 28 are
substantially semicircular in contour.

The centering segments 12 are intruded into the
cut-outs 10 by the base section 26 being mounted on
the lower surface of the table section 2. The base sec-
tion 26 is mounted on the table section 2 by applying
an adhesive, such as a so-called UV curable resin, in
the cut-outs 28 for adhesive, while the major surface
of the base section 26 is kept in pressure contact with
the lower surface of the table section 2. The distal
ends of the supporting projections 29 are positioned
at this time around the perimeter of the magnet 9 and
are spaced apart from the magnet 9 and the fitting
member 4. These centering segments 12 may be
biased resiliently.

With the centering ring 11 mounted on the table
section 2, each of the centering segments 12 has its
proximal end positioned in the vicinity of the distal
end face of the fitting member 4, and is supported
with a tilt relative to the disc setting surface 3, so that
part of the distal end thereof is projected outwardly
from the cut-out 10, that is in the direction of the peri-
meter of the fitting member 4, as shown in Fig.24. The
distal end of each of these centering segments 12
may be projected beyond or receded with respect to
the peripheral surface of the fitting member 4 by elas-
tic deformation of the proximal part of each of the
segments 12. The distal end of each of these seg-
ments 12 is disposed below the disc setting surface
3 so as to be caused to bear against the inner wall of
the cut-out 10. The centering segments 12 are resil-
iently biased at this time closer to the base section 26
than when the segments 12 are in the stress-free
state.

The method for producing the disc table having
the centering ring 11 formed of the spring plate ma-
terial is hereinafter explained in detail. For producing
the disc table, a positioning jig 50 shown in Fig.23 is
employed. The positioning jig 50 has a block-shaped
main body having a recessed positioning hole 51. A
reference shaft 53 having a outside diameter sub-
stantially equal to that of the driving shaft 1 of the
spindle motor 5 is mounted upright on the bottom sur-
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face of the positioning hole 51. Part of the inner wall
of the positioning hole 51 is formed as wall sections
52, 52, 52 for abutment with the centering segments
12 in register with the cut-outs 10, 10, 10. The por-
tions of the inner wall other than the wall sections 52,
52, 52 are enlarged in diameter radially outwardly of
the wall sections 52, 52, 52. These wall sections 52,
52, 52 are designed to form a part of a cylindrical sur-
face coaxial with the reference shaft 53. The diameter
of the cylindrical surface enveloping the wall sections
52, shown by arrows L in Fig.23, is selected to be
slightly smaller than the inside diameter of the center
aperture 102 of the recording disc 101, and is typical-
ly on an order of 10.98 to 10.99 mm for the inside di-
ameter of the center aperture 102.

In the method for producing the disc table ac-
cording to the present invention, the reference shaft
52 isfitted into the fitting thorough-hole 8 for the table
section 2 bored in the fitting member 8, as shown in
Fig.23. At this time, the reference shaft 53 is engaged
in the fitting through-hole 8, as the fitting member 4
is faced by the positioning hole 51 so that the fitting
member 4 may be fitted into the positioning hole 51.
At this time, the cut-outs 10 are in register with the
walll sections 52.

The centering ring 11 is then seton the table sec-
tion 2 loaded on the positioning jig 50. The centering
ring 11 has its base section 26 set on the lower sur-
face of the table section 2 so that the centering seg-
ments 12 are introduced into the cut-outs 10. Each of
the centering segments 12 has its distal end abutted
against the wall sections 52. Since the centering seg-
ments 12 are resiliently biased towards the base sec-
tion 26, the centering segments 12 thrust the wall
sections 52 by their resiliency. Thus, under the elastic
recoiling force of the centering segments 12, the cen-
tering ring 11 is moved to and halted at a position at
which the resilient recoiling forces of the centering
segments 12 are in equilibrium, that is a position at
which the resilient recoiling forces of the centering
segments 12 become equal to one an another. Mean-
while, since the supporting projections 29, the mag-
net 9 and the fitting member 4 are spaced apart from
one another, there is no risk of obstruction of the
movement of centering ring 11 under the resilient re-
coiling force of the centering segments 12.

The centering ring 11 is fixedly mounted on the
fitting member 4 by being bonded to the lower surface
of the table section 2 by UV resin or thermoplastic ad-
hesive 32 at the position at which the resilient recoil-
ing forces of the centering segments 12 counterba-
lance one another. For bonding the centering ring 11
to the table section 2 by the adhesive 32, the adhe-
sive in a fluid state is dripped into the cut-outs 28 so
that the adhesive 32 is in contact with both the cen-
tering ring 11 and the table section 2, the adhesive 12
being then allowed to be cured in situ. The adhesive
32 is cured by irradiation of UV rays by heating.
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The table section 2 is then dismounted from the
positioning jig 50 along with the centering ring 11. The
centering segments 12 of the centering ring 11, thus
mounted on the table section 2, are designed to pro-
duce outwardly directed resilient recoiling forces of
equal magnitude when the segments are deflected as
far as a circumference of a circle coaxial as the fitting
hole 8 and having a diameter substantially equal to
the diameter of the recording disc 101.

For setting and loading the recording disc 101 on
the disc setting surface 3 of the disc table having the
centering ring 11 formed of the spring plate material,
the recording disc 101 is fitted on the fitting member
4 so that the rim of the center aperture 102 of the disc
101 is engaged with the fitting member 4, as shown
by arrow C in Fig.24.

When the recording disc 101 is moved towards
the proximal side of the fitting member 4, the inner rim
of the center aperture 102 is caused to bear against
the centering segments 12. as shown in Fig.25. The
inner rim of the center aperture 102 is moved towards
the proximal side of the fitting member 4, as it causes
the centering segments 12 to be resiliently deformed
and intruded into the cut-outs 10. At this time, each
of the centering segments 12 is resiliently biased from
the position at which it has its distal end abutted
against the inner rim of the cut-out 10 to a position at
which the centering segment has its distal end abut-
ted against the center aperture 102 of the recording
disc 101, as shown by arrow J in Fig.25. On the other
hand, the inner rim of the center aperture 102 is
thrust outwards under the resilient restoring force of
the centering segments 12.

When the recording disc 101 is fitted over the col-
umnar section 4b of the fitting member 4 at the center
aperture 102 thereof, with the portion of the record-
ing disc 101 neighboring to the center aperture 102
being set on the disc setting surface 3, as shown in
Fig.25, the inner peripheral portion of the center
aperture 102 is thrust against the centering seg-
ments 12 to effect a centering operation of aligning
the center of the center aperture 102 with the axis of
the fitting member 4.

At this time, the magnet 9 attracts the magnetic
plate 104 mounted on the recording disc 101 for
thrusting and supporting the recording disc 101 with
respect to the disc setting surface 3.

When the recording disc 101 is loaded in position
on the table section 2, and the driving shaft 1 is run
in rotation by the spindle motor 5, the recording disc
101 is rotated in unison with the table section 2. The
information signals are recorded on or reproduced
from the signal recording layer of the recording disc
101 by the optical head device or the magnetic head
device.

Meanwhile, for achieving optimum centering of
the recording disc 101 by the centering segments 12
even after setting the disc 101 on the disc setting sur-
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face 3, it is necessary for the centering segments 12
to thrust the inner rim of the center aperture 102 of
the recording disc 101 with a sufficient force. On the
other hand, if an excess force is applied by the cen-
tering segments 12 against the inner rim of the center
aperture 102, and an insufficient force of magnetic at-
traction is applied by the magnet 9 to the magnetic
plate 104, the recording disc 101 cannot be moved to
a position of abutment with respect to the disc setting
surface 3. In this consideration, the spring constant
ko of the centering segments 12 is selected to be not
less than the minimum value k, of the spring constant
capable of sufficiently correcting an offset of the re-
cording disc 101 with respect to the fitting member 4
and not larger than the maximum value of the spring
constant capable of shifting the recording disc 101 to
the position of abutting the recording disc 101 against
the disc setting surface 3 under the force of magnetic
attraction by the magnet 9 of the magnetic plate 104.

It is now assumed that the spring constant of the
centering segments 12 is k, the displacement of the
centering segments 12 is Ax, the frictional coefficient
between the centering segments 12 and the inner rim
of the recording disc 101 is p, and the frictional coef-
ficient between the recording disc 101 and the disc
setting surface 3 is p,. When the inner rim of the cen-
ter aperture 102 is caused to bear against the center-
ing segments 12, a force of magnetic attraction F
exerted by the magnet 9 on the magnetic plate 104
as indicated by arrow F in Fig.25 and a reactive force
kAx exerted by the centering segment 12 on the inner
rim of the center aperture 102 in a perpendicular di-
rection act for each of the centering segments 12. It
is assumed that the angle of tilt of the portion of the
centering segment 12 abutted against the inner rim of
the center aperture 102 of the recording disc 101 is
indicated as an angle 0 from the horizontal, as indicat-
ed by arrow 6 in Fig.25. Assuming that three center-
ing segments 12 are provided, the formula

F = pi ko Axsin® + ko Axcosb  (3)
holds for the maximum value k, so that
k, = FAAX (g sin@ + cosB)} (4)
and, since kg < k», the formula
ko < F / {Ax(p sin@ + cosB)} (5)
holds.

As for the minimum value k,, if an offset of the re-
cording disc 101 with respect to the fitting member 4
is indicated by D and a force of shifting the recording
disc 101 towards the center position is indicated by C,
the force C is given by

C = 2k,(Ax + D cos 60° sin®) sind cos 60° -
ki(Ax - D sin@)
sin® = (3/2)k,D sin20  (6)
while a force of resistance R against the movement
of the recording disc 101 is given by
R = pu, 3F - ky AxcosB) (7)

In order for the recording disc 101 to be moved,

it is necessary for the force of movement C to be larg-
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er than the force of resistance R. Consequently, from
(3/2) ks D sin20 > p, (3F - k4Ax cos#),
the formula

ky = 6u,F /(3D sin20 + 2p, Ax cos0) (8)

holds. Since k4 < kg, the formula
ko > 6u, F/(3n sin20 + 2p, Ax cos@) (9)
holds.

It is observed that, since the centering segments
12 are formed of a metallic spring plate material, the
spring constant of the centering segments 12 set in
this manner may be substantially five times as large
as the spring constant when the centering segments
12 are formed of a spring plate material of synthetic
resin of the same thickness as that of the metallic
spring plate material.

With the disc table, constituted with the centering
ring 11 of the spring material, the recording disc 101
may be centered satisfactorily by the centering seg-
ments 12. Besides, since the distal ends of the cen-
tering segments 12 are caused to bear against the in-
ner wall sections of the cut-outs 10, the thrusting
force exerted on the inner rim of the center aperture
102 undergoes less fluctuations by an error possibly
present in the spring constants. In addition, in the ini-
tial state in which the recording disc 101 is not loaded
in position, the centering segments 12 are controlled
in their positions by the inner wall sections of the cut-
outs 10, so that the centering segments 12 may be
positioned with great accuracy.

Besides, since the centering segments 12 are
formed of a metallic material, they are excellent in
creep resistance and exhibit superior durability under
high temperature environment. Furthermore, these
centering segments 12 may be fabricated with a pre-
cise spring constant as compared to the case wherein
the segments 12 are fabricated from a synthetic resin.

Each centering segment 12 is provided with the
tabs 31, 31, and has the portion abutted against the
inner rim of the center aperture 102 of the recording
disc 101 bent substantially arcuately towards the
base section 26, so that it becomes possible to pre-
vent a damage from being done to the inner rim of the
center aperture 102 as well as to assure smooth
movement of the recording disc 101 towards the disc
setting surface 3.

A disc table of a seventh embodiment according
to the present invention is explained.

When the disc table of the seventh embodiment
according to the present invention is fabricated using
the centering ring 11 of a spring material, as described
above, the distal ends of the centering segments 12
may be provided with pads 34 of synthetic material,
as shown in Fig.26, instead of with the bent tabs 31,
31. These pads 34 may be provided on the centering
segments 12 by a so-called outsert molding method.
These pads 34 are provided at the portions of the
centering segments 12 abutted against the inner rim
of the centering aperture 102, so that, in the initial
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state in which the recording disc 101 is not loaded in
position, the pads 34 are projected outwardly of the
fitting member 4.

With the present disc table, it is similarly possible
t to prevent damages from being inflicted by the cen-
tering segments 12 on the inner rim of the center
aperture 102 of the recording disc 101, as well as to
assure smooth movement of the recording disc 101
towards the disc setting surface 3.

Claims

1. Adisc table on which a disc (101) is set and which
is rotationally driven along with said disc, com-
prising

a fitting member (4) fitted at a distal end
thereof into a circular center aperture (102) in
said disc,

a table section (2) integrally mounted with
said fitting member at a proximal end of said fit-
ting member and having a setting surface (3) on
which a perimetral portion of said center aperture
of said disc is set,

thrusting and supporting means (9;19) for
thrusting and supporting said disc with respect to
said table section, and

centering means (11) provided at a proxi-
mal side of said fitting member and thrusting the
inner rim of the center aperture of the disc for
aligning the center of said disc with the center of
said fitting member.

2. The disc table as defined in claim 1 wherein said
fitting member (4;14) is reduced in diameter so as
to have a disc-capturing taper at its distal end for
being slidingly contacted with the inner rim of the
center aperture (102) of the disc (101) for guiding
the disc towards the center side.

3. The disc table as defined in claim 1 wherein the
proximal end of said fitting member (4) has an
outside diameter substantially equal to the diam-
eter of the center aperture (102) of the disc (101).

4. The disc table as defined in claim 1 wherein said
thrusting and supporting means is a magnetic (9)
for attracting a metallic plate (104) attached to a
center part of the disc (101).

5. The disc table as defined in claim 4 wherein a
mounting recess (13) for said magnet (9) is pro-
vided at the distal end of said fitting member (4).

6. The disc table as defined in claim 4 wherein said
centering means (11) comprise plural centering
members (12) in the form of spring plates mount-
ed in said fitting member (4) for being projected
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out of and receded inwardly of an outer peripheral
surface of the distal end of said fitting member,
said centering members being abutted against
the inner rim (103) of the center aperture (102) of
the disc (101).

The disc table as defined in claim 1 wherein said
table section (2) is provided with a controlling
section (10) for maintaining the inwardly biased
state of said fitting member (4) and for controlling
resilient restoration of said centering members
(12) to their natural state in which the centering
members are protruded outwardly of the fitting
member.

The disc table as defined in claim 6 wherein said
centering members (12) are formed of a metallic
spring plate material.

The disc table as defined in claim 6 wherein said
centering member (12) is integrally formed with
said fitting member (4;14) from a synthetic resin.

The disc table as defined in claim 6 wherein elas-
ticity of said centering members (11) is set so that
said centering members may be resiliently biased
under the thrusting force against said centering
members based on the force of attraction by said
magnet (9) when said centering members are
caused to bear against the inner rim of a center
aperture (102) of said disc (101).

The disc table as defined in claim 1 wherein said
thrusting and supporting means comprise plural
clamping members (19) fitted radially on said fit-
ting member (4) and rotatably supported for rota-
tion about the circumferential direction of said ta-
ble (2) section as an axis of rotation.

The disc table as defined in claim 11 wherein
each clamping member (19) has its mid part ro-
tatably supported by said fitting member (4) and
has first and second arms (22,23) extended in
two opposite directions from said mid part, said
first arm (22) having a thrust section thrust by
the perimetral portion of the center aperture
(102) of the recording disc (101) when the record-
ing disc approaches the disc setting surface of
said table section (2), said second arm (23) hav-
ing a clamping section for thrusting and support-
ing said disc on said setting surface by being ro-
tated in unison with said thrust section when said
thrust section is thrust.

The disc table as defined in claim 11 wherein said
thrusting and supporting means (22,23) further
comprises a torsion coil spring (18) associated
with each spring member for biasing said clamp-
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ing member (19) in two switchable directions of
approaching said thrust section (22) towards the
setting surface of said table section (2) and dis-
placing said thrust section away from said setting
surface with a neutral position of rotation of said
clamping member (19) as a basic point.

The disc table as defined in claim 1 wherein said
centering means comprise a centering ring (11)
fitted and suported by said fitting member (4), a
plurality of centering segments (12) radially con-
nected to said centering ring via a hinge section
(12a), and an elastic member (12f) for causing
said centering segments to be protruded out of or
receded inwardly of an outer peripheral surface of
the proximal side of said fitting member.

The disc table as defined in claim 13 wherein said
elastic member (12b) is formed as an annular
member of an elastic material and interposed be-
tween said centering segments (12) and said
centering ring (11).

A disc table comprising :

a fitting member (4) fitted at its distal end
into a circular center aperture (102) in a disc
(101),

a table section (2) mounted integrally with
said fitting member at a proximal end of said fit-
ting member and having a setting surface (3) for
setting said disc thereon,

a magnet (9) mounted at a distal end of
said fitting member and adapted for thrusting and
supporting said disc with respect to said table
section by attracting a magnetic member (104)
provided at a center region of said disc for closing
said center aperture, and

centering means (11) including a disc-
shaped base section secured to the proximal end
of said fitting member and plural centering seg-
ments (12) mounted radially of said base section,
said centering segments thrusting the inner rim
of a center aperture of said disc for aligning the
center of said disc with the center of said fitting
member,

said fitting member (4) being tapered at its
distal end and having its proximal portion as col-
umnar section having an outside diameter which
may be inserted into the center aperture of said
disc, said fitting member having a disc capturing
taper section slidingly contacted by the inner rim
of the center aperture in said disc for guiding said
disc towards the center side,

said centering means being formed as a
plate-shaped resilient member of a metallic ma-
terial, each of said centering segments (12) hav-
ing a proximal side integrated to said base section
and having a distal end projected from the outer
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periphery of the proximal side of said fitting mem-
ber so as to be abutted againstthe innerrim of the
center aperture (102) of said disc so as to be re-
siliently biased towards said base section.

The disc table as defined in claim 16 wherein said
table section (2) has a controlling section (110) for
being abutted against the distal end of each cen-
tering segment (12) for maintaining said centering
segment in a state of being resiliently flexed to-
wards said base section for controlling resilient
restoration of said centering segment to its natu-
ral unstressed state.

The disc table as defined in claim 16 wherein
elasticity of said centering segments (12) is set so
that said centering segments may be resiliently
biased under the thrusting force against said
centering members based on the force of attrac-
tion by said magnet (9) when said centering mem-
bers are caused to bear against the inner rim of
a center aperture (102) of said disc (101).

The disc table as defined in claim 16 wherein said
centering means include plural supporting pro-
jections (12) each having its proximal end inte-
grally formed with and depending from a perime-
tral portion of said base selection and its distal
end connected to the proximal end of each of said
centering segments, each said supporting pro-
jection having a drawn part extending as far as
said base section.

The disc table as defined in claim 16 wherein said
centering means (12) includes a pair of tabs ar-
cuately bent from the distal end of each of said
centering segments towards a mid part of said
base section.

The disc table as defined in claim 16 wherein said
centering means (12) include pads affixed to the
distal ends of said centering segments.

A method for producing a disc table comprising a
fitting member (4) fitted at its distal end into a cir-
cular center aperture (102) formed in a disc
(101), a table section (2) integrated to said fitting
member at the proximal side of said fitting mem-
ber and having a setting surface (3) for setting a
perimetral section of the center aperture of said
disc, thrusting and supporting means (9;19) for
thrusting and supporting said disc with respect to
said table section, and centering means (11) in
the form of plural centering members (12) provid-
ed at a proximal side of said fitting member for
thrusting the inner rim of the center aperture of
said disc for aligning the center of the disc with
the center of said fitting member, said method
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comprising

positioning said fitting member by fitting a
reference shaft (1) of a positioning jig in a central
aperture of said fitting member,

placing said centering means so that said
centering members are positioned at the periph-
eral side of said fitting member,

abutting each of said centering members
with a substantially equal thrusting force on an
abutment inner wall section of a positioning hole
formed in said positioning jig with said reference
shaft as a center, for positioning said centering
means with respect to said fitting member, and

immobilizing and attaching said centering
means in position with respect to said fitting
member.

The method as defined in claim 22 comprising

positioning said fitting member (4) so that
said abutment inner wall sections of said position-
ing jig are intruded at plural cut-outs formed in
said table section,

placing said centering members (12) so
that the centering members may be intruded into
said cut-outs, and

positioning said centering means (11) at
such positions that the resilient recoiling forces of
said centering members become equal with one
another when said centering members are
caused to bear on said abutment inner wall sec-
tions.

The method as defined in claim 22 comprising

placing the base section of said centering
means (11) on a lower surface of said table sec-
tion (2),

dripping an adhesive into contact with
both said base section and said table section af-
ter positioning of said centering means with re-
spect to said fitting member, and

attaching said centering means to said fit-
ting member by curing said adhesive.

The method as defined in claim 23 wherein the
diameter of a cylindrical surface enveloping said
abutment inner wall section of said positioning jig
is substantially equal to the inside diameter of the
center aperture (102) of the disc (101).
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